A novel plasma membrane-bound thioredoxin from soybean.
Two thioredoxin cDNAs from soybean were isolated by screening an expression library using an anti-(plasma membrane) serum. The nucleotide sequences of the two cDNAs were found to be 89% identical. The polypeptides encoded by the two cDNAs, designated TRX1 and TRX2, contain a disulfide active site, as found in other thioredoxins. TRX1 was expressed as a fusion protein in Escherichia coli and shown to possess thiol-disufide interchange activity. Unlike other eukaryotic thioredoxins, these two soybean thioredoxins contain a putative transmembrane domain in their N-terminal regions. To determine subcellular location, the TRX1 was fused with a reporter epitope at its C-terminus and expressed in transgenic tobacco plants. The fusion protein was co-purified with plasma membrane markers 1,3 beta-glucan synthase and vanadate-sensitive ATPase, indicating the plasma membrane location of TRX1. When the reporter epitope was inserted between the start codon and the transmembrane domain in the N-terminus, the fusion protein was found in the soluble fraction, possibly due to disruption of the transmembrane domain by the highly hydrophilic epitope sequence. Taken together, our results demonstrate that soybean TRX1 is a plasma membrane-bound thioredoxin, which is most likely anchored to the membrane through the N-terminal transmembrane domain. It is known that plant plasma membranes contain various proteins with thiol-disulfide interchange activity. The soybean thioredoxins reported here are the first group of such proteins to be characterized at the molecular level. However, the biological function of the plasma membrane-bound thioredoxin remains to be determined.